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This paper describes the near surface characteristics and vertical variations based on the observations made at 17.5
• N and 89
• E from ORV Sagar Kanya in the north Bay of Bengal during the Bay of Bengal Monsoon Experiment (BOBMEX) carried out in July -August 1999. BOBMEX captured both the active and weak phases of convection. SST remained above the convection threshold throughout the BOBMEX. While the response of the SST to atmospheric forcing was clearly observed, the response of the atmosphere to SST changes was not clear. SST decreased during periods of large scale precipitation, and increased during a weak phase of convection. It is shown that the latent heat flux at comparable wind speeds was about 25-50% lower over the Bay during BOBMEX compared to that over the Indian Ocean during other seasons and tropical west Pacific. On the other hand, the largest variations in the surface daily net heat flux are observed over the Bay during BOBMEX. SST predicted using observed surface fluxes showed that 1-D heat balance model works sometime but not always, and horizontal advection is important. The high resolution Vaisala radiosondes launched during BOBMEX could clearly bring out the changes in the vertical structure of the atmosphere between active and weak phases of convection. Convective Available Potential Energy of the surface air decreased by 2-3 kJ kg −1 following convection, and recovered in a time period of one or two days. The mid tropospheric relative humidity and water vapor content, and wind direction show the major changes between the active and weak phases of convection.
Introduction
The convective systems that frequently form or intensify over the Bay of Bengal are critical for the summer rainfall over the Indian subcontinent. Despite its economic and scientific importance, there have been very few atmospheric observational studies carried out over the Bay during the monsoon period. Two major experiments conducted over the Bay prior to 1999, namely the monsoon experiment of 1977 (called MONSOON-77, e.g., Mohanty and Das 1986) and the monsoon experiment of 1979 (called MONEX-79, Fein and Kuettner 1980) were more than 20 years back. The emphasis in the earlier experiments was on understanding the large-scale aspects of monsoon circulation. MONEX-79, in particular, has provided the planetary and regional scale features of the monsoon (e.g., Krishnamurti 1985) . One of the main limitations of the earlier experiments is that the observation period over the Bay was less than two weeks, and the active and weak phases of monsoon could not be adequately captured. Further, an issue that has received considerable attention in the last 20 years is the ocean-atmosphere variations and coupling on intraseasonal time scales, and accurate estimation of surface fluxes. For example, while the initial emphasis in the decade long international observational programme "Tropical OceanGlobal Atmosphere" (TOGA) was on interannual climate variability, a special process study called "Coupled Ocean-Atmosphere Response Experiment" (COARE) was subsequently planned and executed over the west Pacific warm pool as part of TOGA to address ocean-atmosphere coupling on the intraseasonal time scale of 30-60 days (Webster and Lukas 1992; Godfrey et al 1998). Intraseasonal oscillations in SST have been observed over the Bay also (Krishnamurti et al 1988) , however, its amplitude in the 30-60 day mode is found to be smaller compared to that over the west Pacific. Data from recently deployed moored buoys in the Bay showed that both SST and wind were modulated on intraseasonal timescales during the monsoon period and suggested a strong coupling between the ocean and the atmosphere (Premkumar et al 2000) . Buoy data revealed that the dominant time scale of intraseasonal oscillation (ISO) over the Bay was 3-4 weeks, i.e., less than that over the west Pacific. The precise nature of the ocean-atmosphere variations and their coupling during active and weak phases of monsoon was not addressed until very recently.
Since the Bay is a critical area for the Indian monsoon, the first observational programme under the Indian Climate Research Programme (ICRP) was planned and conducted over the Bay. This experiment, called "Bay of Bengal Monsoon Experiment" (BOBMEX) was entirely an Indian effort and was carried out during July -August 1999. The scientific background, main objectives and field phase of BOBMEX are described in Bhat et al (2001) . The major objectives of BOBMEX included the atmospheric variations and nature of air-sea coupling during active and weak phases of monsoon. The emphasis in BOBMEX was on time series observations from two locations in the southern and northern Bay (henceforth referred to as TS1 and TS2 respectively, see figure 1 ). Indian research vessels INS Sagardhwani and ORV Sagar Kanya were deployed at TS1 (13 • N, 87
• E) and TS2 (17.5
• N, 89 • E), respectively. Recognizing the importance of the Asian monsoon on the global climate, an international experiment, called "The Joint Air-Sea Monsoon Interaction Experiment" (JASMINE) was carried out in 1999 over the tropical Indian Ocean with intraseasonal variability of the south Asian monsoon as a major focus (Webster et al 2002) . Phase I (April 7th -22nd) and Phase II (May 1st -June 8th) of JASMINE were carried out from the US research ship Ronald H. Brown, and Phase III (September 2nd-28th) was carried out from the Australian research ship R/V Franklin. The area of observations was centered along the 89
• E longitude line between 5
• S and 16
• N, with more number of observations taken around 12
• N in the Bay. JASMINE data revealed that wind and humidity structures in the troposphere change significantly
